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インピーダンス管を用いた材料の
音響特性の計測技術*

















































































































数 he - LJ/ce-αe+ jLJ/cph,又は伝搬定数












































0 200 400 600 800 1000120014001600
周波数 【Hz】
(a)実効密度









































日本音響学会誌 63巻 10号 (2007)
0 200 400 600 800 loo°120014001600
周波数 【Hz】
(b)実効流動抵抗係数
0 200 400 600 800 100012001400 1600
周波数 [Hz】
(d)実効流動抵抗係数



















































30 50 70 100
20 A a C D
30 ■■ E F G
50 - - H i
70 - - - ∫
無 職 毎 幣 榔
-･極端値を除く平均値













































































































































[9】A･F･Sybert and D･F･RoSS, "Experimen一
七aldetermination ofacousticpropertiesuslnga
●
two一microphonerandom -excitationtechnique,"∫.
Acoust.Soc.Am･,61(1977).
[10]Y･S･ChoyandL･Huang,"Measurem?ntofin-
ductacousticpropertiesbyuslngaSlnglemlCrOphone
■ ●
withfiⅩedposition,"J.Acoust.Soc.Am.,116,3948-
3504(2004).
ll]M･Terao,H･Sekine,T･Ishia･ndY.Hattori,"A
correctionmethodoftubeattenuationinimpedance-
tubetwo-microphone-positionmethodfわrabsorption
coe氏cient,"Proc.Inter-Noise06(2006).
[12]W.T.Thu,"Tr ansferfunctionteclmiqueforim-
pedanceandabsorptionmeasureme血tsinanimped-
ancetubeusingasinglemicrophone,"J･Acoust.Soc.
Am.,80,555-560(1986)･
[13]D.A.BlasterandJ･Y･Chung,"Atransferfunc-
tiontechniquefordetermlnlngthea.cousticchara.C-
●●
teristicsofductsystemwithflow,"Proc.Inter-Noise
'78(1978)･
[14]M.E.DelanyandE･N･Ba2;ly,"Acousticalproper-
tiesof丘brousmaterials,"Appl.Acoust.,3,105-116
(1990).
[15】I.F.Alard,Proper9atibnofSoundinPorousMe-
dia(EIsevierAppliedScience,LondonandNewYork,
1993),Eq.5.93.
[16]M.L.MunjalandA.G･Doige,"Theoryofatwo
インピーダンス管を用いた材料の音響特性の計測技術
source-locationmethodfordirectexperimentaleva.l
uationofthefour-polepara.metersofa.na.eroa.coustic
element,"J.SoundVia.,141,323-333(1990)･
【17】 関根秀久,寺尾道仁,大端健治,"多孔質材料固有音響
特性の-測定法,"騒音制御工学会講論集,pp.257-260
(1993.9)･
【18】 寺尾道仁,関根秀久,"繊維質材料音響特性チューブ内
側走時の試料針固定,"騒音制御工学会詩論集,pp.32ト
324(1995･9)･
[19] 岩瀬昭雄,伊積康彦,"音響管を用いた新 しい音響伝
搬定数の計測法,"音響学会誌,52,411-419(1996).
[20]M･A･FerreroandG･G･Sacerdote,"Pa･rameters
ofsoundproperegationingranuilarabsorbentmate-
rialS,"Acustica,1,137-142(1951).
[21]M･Teraoa.ndILSekine,"Onsubstructurebound-
a.ryelementtechniquestoanalyzeacousticproper-
tiesofair-ductcomponents,"Proc.Inter-Noise87,
pp.1523-1526(1987).
【22]子安 勝,"多孔質材料の吸音特性," 音詩論集,
pp.11ト112(1954･ll)･
【231W.Qunli,"Empiricalrelationsbetweenacousti-
calpropertiesandflOwresistivityofporousplastic
open-celfoam,"Appl.Acousf.,25,141-148(1988)･
【24]藤森 威,富岡 -,"流れ抵抗と吸音率の関係につ
いて,"音詩論集,pp.549-550(1984.3).
[25】H.Utsuno,T.Tanaka,T.Fbjikawa･andA･F･
Seybert,"Transferfunctionmethodformeasuring
characteristicimpedanceandpropergationconstant
ofporousmaterials,"J.Acousl.Soc.Am.,86,637｣
643(1989.8)･
【26】W･K･R･Lippert,"Amethodofmeasuringdiscon-
tinuityefectsinducts,"Acustica,4,307-312(1954)･
611
[27]M.Tera.oandH.Sekine,"In-ductpressuremea-
surementstodeterminesoundgeneration,character-
isticreflectiona.ndtransmissionfactorsofanairmov-
1ngdeviceinair-flow,"Proc.Inter-Noise89,pp.143-
●
146(1989).
【28】A.F.Seybert,氏.A.SemanandM.D.Lattuca,
"Boundaryelementpredictionofsoundpropagation
inductsconta.iningbulka.bsorbingmaterials,"J.Via.
Acoust･,TTans･ASME,120,976-981(1998).
[29】0･OlivieriandJ･S･BoltoT,"Measurementof
transmissionlossofmaterialsuslngaStandingwave
tube,"Proc.tnt.Conf.NoiseControlEnginee-hng
(2006).
【30】Y.∫.K礼ng,B.K.Gardnerand∫.S.Bolton,"An
axISymmetricporoelastic丘niteelementformula.tion,"
●
J･Acousi･Soc･Am･,106,565-574(1999).
【31]∫.F.Alard,C.Depolier,P.GuignouardandP.
Rebilard,"Efectofaresonanceofthefra.meonthe
sur払ceimpedanceofglasswoolofhighdensityand
stifness,"J･Acoust.Soc･Am.,89,999-1001(1991).
[32]B.H.SongandI.S.Bolton,"Investigationofthe
vibrationalmodesofedge-constrained丘broussam-
plesplacedina.standingwavetube,"J.Acoust.Soc.
Am･,113,1833-1849(2003).
【33] 岩瀬昭雄,佐藤純一,"多孔質材料の振動モードの観
察,"音詩論集,pp.895-896(1994.10).
【34】 山口道征,"各種多孔質材料の音響特性,"音詩論集,
pp･893-894(1994･10).
[35】D.Pilon,氏.PannetonandF.Sgard,"Behavioral
criterionquantifyingtheedge-constrainedefectson
foamsinthestandingwavetube,"J.Acousi.Soc.
Am･,114,1980-1987(2003).
